Heat-shock cognate protein (hsc71) and related proteins in mouse spermatogenic cells.
A monoclonal antibody (13D3) has been developed that recognizes a 71 kilodalton (71 kDa) protein on two-dimensional immunoblots of proteins extracted from a mixture of mouse spermatogenic cells (mainly pachytene spermatocytes and spermatids). This protein was shown by immunoblotting and adenosine triphosphate (ATP)-binding characteristics to be identical to a 71 kDa mouse heat-shock cognate (hsc) protein, hsc71, present in 3T3 cells. Along with a 70 kDa heat-shock inducible protein (hsp70), and a 74 kDa heat-shock cognate protein (hsc74), hsc71 is a product of the mouse HSP70 multigene family. Although antibody 13D3 reacted strongly with hsc71, it reacted only faintly with hsp70 in 3T3 cells, and not at all with hsc74 or a germ cell-specific hsp70-like protein (P70) on immunoblots of mixed germ cells. Antibody 13D3 is unique among known antibodies in its pattern of reaction with these heat-shock proteins. In immunofluorescence studies on isolated germ cells, 13D3 reacted uniformly with the cytoplasm of pachytene spermatocytes, round spermatids, and residual bodies, but only with the midpiece of spermatozoa. Antibody 13D3 recognizes other proteins in addition to hsc71 on two-dimensional immunoblots of condensing spermatids and spermatozoa. Two of the proteins (70 kDa/pI 6.4 and 70 kDa/pI 6.5) were present in condensing spermatids and spermatozoa, and another protein (69 kDa/pI 7.0) was detected only in spermatozoa. The new proteins also were recognized by monoclonal antibody 7.10, which reacts specifically with hsp70, hsc71, hsc74, and P70. Although [35S]methionine was incorporated into the new proteins in condensing spermatids, hsc71, hsc74, and P70 were not labeled. These results suggest that unique heat-shock proteins are synthesized late in spermatogenesis.